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(54) Cosmetic raw material, cosmetic product, and method for manufacturing cosmetic raw 
material 

(57) A cosmetic raw material possesses excellent 
compounding stability in cosmetic products. The cos- 
metic raw material is produced from a vinyl -type poly- 
mer having a carbosiloxane dendrimer structure in its 
side molecular chain. The cosmetic raw material is com- 
posed of the vinyl-type polymer having a carbosiloxane 
dendrimer structure in its side molecular chain, and a 
solution or a dispersion of a liquid such as a silicone oil, 
organic oil, alcohol, or water. 
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Description 

FIELD OF THE INVENTION 

[0001 1 The present invention relates to cosmetic raw materials and its preparation, in particular to cosmetic raw mate- 
rials which impart excellent compounding stability, a pleasant sense of use, and surface protection properties to cos- 
metic products. The invention also relates to cosmetic products comprising said raw material. 

BACKGROUND OF THE INVENTION 

[00021 It is known to use a copolymer of an organopolysiloxane and a radical-polymerizable monomer as a cosmetic 
raw material For example. Japanese Laid-Open Patent Application Kokai No. 5-924 suggests using a vinyl polymer 
obtained by polymerizing a tf.methylpolysiloxane oligomer that contains methacrylic groups with tertiary butyl acrylate 
and methacrylic acid as a base oil for a hair conditioner. Japanese Laid-Open Patent Application Koka. No. 9-59132 d.s- 
closes a hair cosmetic material which contains an alternating block copolymer of a polydimethylsiloxane and a polyoxy- 
alkylene Furthermore. Japanese Laid-Open Patent Application Kokai No. 9-208.422 discloses a cosmetic composition 
which contains an emulsion obtained by polymerizing an organopolysiloxane with butyl acrylate. methacrylic acid, sty- 
rene and acrylic acid. However, these cosmetic raw materials have poor affinity to other cosmetic raw materials and 
show unsatisfactory compounding stability with respect to cosmetic products. While these cosmetic raw materials 
impart hydrophobic properties and smoothness to cosmetic products, they impair adhesion to hair and skin, can be 
easily removed from hair and skin, and impair surface-protective properties. 

BRIEF SUMMARY OF THE INVENTION 

[0003] It is an object of the present invention to provide a cosmetic raw material which imparts excellent compounding 
stability, a pleasant sense of use. and surface-protective properties to cosmetic products. It is another object to provide 
cosmetic products. 

DETAILED DESCRIPTION OF THE INVENTION 

[0004] The present invention relates to a cosmetic raw material which is composed of a vinyl polymer having a car- 
bosiloxane dendrimer structure in its side molecular chain. The invention also relates to a cosmetic raw material com- 
posed of the vinyl-type polymer and a solution or a dispersion of a liquid such as a silicone oil. organic oil, alcohol, and 
water. The invention also relates to cosmetic products prepared from the cosmetic raw material in combination with 
other cosmetic raw materials. 

[00051 The cosmetic raw material of the present invention is characterized by a vinyl-type polymer which has in its 
side molecular chain a caibosiloxane dendrimer structure. The term "carbosiloxane dendrimer structure" in the context 
of the present invention is a structure with high-molecular-weight groups branched with high regularity in a radial direc- 
tion from a single core. Such carbosiloxane dendrimer structures are described in the form of a highly-branched 
siloxane-silalkylene copolymer in Japanese Laid-Open Patent Application Kokai 9-171154. 

p(] m the cosmetic raw material of the present invention, a vinyl-type polymer contains units denved from carbosi- 
loxane dendrimers that can be represented by the following general formula: 

R 1 ' 
I 

Y — Si|-0 — Si — X 

R 1 Js 

where ft' is an aryl group or an alkyl group having 1 to 1 0 cartoon atoms, and X 1 is a silylalkyl group which when M is 
represented by the formula: 
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where R 1 is the same as defined above. R 2 is an alkylene group with 2 to 1 0 carbon atoms. R 3 is an alkyl group having 
1 to 10 carbon atoms, X!+ 1 is a hydrogen atom, an alkyl group having 1 to 1 0 carbon atoms, an aryl group, or the above 
defined siiylalkyl group at i = i+1; / is an integer from 1 to 10 which represents the generation of said silylaikyl group, 
and af is an integer from 0 to 3; Y is a radical -polymerizable organic group selected from the group consisting of an 
organic group that contains a methacrylic group or an acrylic group and which is represented by the formulae: 

r 4 o 

CH 2 — C — C — O — R — 

and 

R 4 O 

CH 2 =C— C-NH-R 6 — 

where R 4 is a hydrogen atom or an alkyl group, R 5 is an alkylene group having 1 to 10 carbon atoms such as a meth- 
ylene group, ethylene group, propylene group, or butylene group, with the methylene group and propylene group being 
preferable; and 

an organic group that contains a styryl group and which is represented by the formula: 




where PP is a hydrogen atom or an alkyl group, R 7 is an alkyl group with 1 to 10 carbon atoms such as a methyl 
group, an ethyl group, a propyl group, or a butyl group, with the methyl group being preferable, R 8 is an alkylene 
group having 1 to 10 carbon atoms such as a methylene group, an ethylene group, a propylene group, a butylene 
group, with the ethylene group being preferable, b is an integer from 0 to 4, and c is 0 or 1 .whereby in case c is 0 
-(R 8 ) c - represents a bond. 

R 1 is an aryl group or an alkyl group having 1 to 10 carbon atoms, wherein the alkyl group is preferably represented 
by a methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, an isopropyl group, an isobutyl 
group, a cyclopentyl group, a cydohexyl group, and where the aryl group is preferably represented by a phenyl 
group and a naphthyl group, where the methyl and phenyl group are more preferable, and the methyl group is most 
preferable. 
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[0007] The following vinyl-type polymer which contains a carbosiloxane dendrimer structure is used for the cosmetic 
raw material of the present invention: The polymerization product of 

(A) 0 to 99.9 parts by weight of a vinyl-type monomer; and 

(B) 100 to 0.1 parts by weight of a carbosiloxane dendrimer which contains a radical -polymerizable organic group 
represented by the following general formula: 

Y — Sif-O — Si — X 1 
R l JS 

where Y is a radical -polymerizable organic group, R 1 is an aryl group or an alkyl group having 1 to 10 carbon 
atoms, and X 1 is a silylalkyl group which when /=1 is represented by the formula: 



20 



25 



X 1 = R 2 -Si f-O-Si— X 1 



'3-a 1 



30 



35 



40 



45 



where R 1 is the same as defined above, R 2 is an alkylene group with 2 to 10 carbon atoms, R 3 is an alkyl group 
having 1 to 10 carbon atoms, X i+1 is a hydrogen atom, an alkyl group having 1 to 10 carbon atoms, an aryl group, 
or the above defined silylalkyl group at i = i+1 ; i is an integer from 1 to 10 which represents the generation of said 
silylalkyl group, and d is an integer from 0 to 3; wherein said radical -polymerizable organic group contained in 
component (B) is selected from the group consisting of an organic group that contains a methacrylic group or an 
acrylic group and which is represented by the formulae: 



f 



4 o 
ii 



CH 2 =C — C—O— R° — 



and 



50 



R 4 O 
CH 2 =C— C-NH-R 6 - 



55 



where R 4 is a hydrogen atom or an alkyl group, R 5 is an alkylene group having 1 to 10 carbon atoms: and 
an organic group that contains a styryl group and which is represented by the formula: 



4 



IV1007E 1 AO I 
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5 



CH2— 



f 6 / = V R7b 




JO 



where R 6 is a hydrogen atom or an alkyl group. R 7 is an alkyl group with 1 to 10 carbon atoms. R 8 is an 
alkylene group having 1 to 10 carbon atoms, b is an integer from 0 to 4, and c is 0 or 1 . In case c is 0 -(R 8 ) c - 
represents a bond. 



15 [0008] The vinyl-type monomer which is component (A) in the vinyl-type polymer of the present invention is a vinyl- 
type monomer which contains a radical polymerizable vinyl group. There are no particular limitations with regard to the 
type of such a monomer. The following are examples of this vinyl-type monomer: methyl methacrylate, ethyl methacr- 
ylate, n-propyl methacrylate, isopropyl methacrylate, or similar lower alkyl methacrylate; glycidyl methacrylate; n-butyl 
methacrylate, isobutyl methacrylate, tert-butyl methacrylate, n-hexyl methacrylate, methacrylic acid, cyclohexyl -2- 

20 ethylhexyl methacrylate, octyl methacrylate, lauryl methacrylate, stearyl methacrylate, or similar higher methacrylate, 
vinyl acetate, vinyl propionate, or similar lower fatty acid vinyl ester; vinyl caproate, vinyl-2-ethylhexoate, vinyl laurate, 
vinyl stearate, or similar higher fatty acid ester: styrene, vinyl toluene, benzyl methacrylate, phenoxyethyl methacrylate, 
vinyl pyrrolidone, or similar aromatic vinyl monomers: methacrylamide, N-methylol methacrylamide, N-methoxy methyl 
methacrylarnide, isobutoxymethoxy methacrylamide, N.N-dimethyl methacrylamide, or similar vinyl-type monomers 

25 which contain amide groups; hydroxyethyl methacrylate, hydroxypropyl alcohol methacrylate, or similar vinyl-type mon- 
omers which contain hydroxy! groups; methacylic acid, itaconic acid, crotonic acid, fumaric acid, maleic acid, or similar 
vinyl-type monomers which contain a carboxylic acid group; tetrahydrofurfuryl methacrylate, butoxyethyl methacrylate, 
ethoxy diethylene glycol methacrylate, polyethylene glycol methacrylate, polypropylene glycol monomethacrylate, 
hydroxybutyl vinyl ether, cetyl vinyl ether, 2-ethylhexyl vinyl ether, or similar ether-bonded vinyl-type monomer; meth- 

30 acrytoxypropyl trimethoxysilane. polydimethylsiloxane having a methacrylic group on one of its molecular terminals, - 
polydimethylsiloxane having a styryl group on one of its molecular terminals, or similar silicone compound having 
unsaturated groups; butadiene; vinyl chloride; vinylidene chloride; methacrylonitrile; dibutylfumarate; anhydrous maleic 
acid; anhydrous succinic acid; methacrylglycidyl ether; an organic amine salt, an ammonium salt, and an alkali metal 
salt of methacrylic acid, itaconic acid, crotonic acid, maleic acid, or fumaric acid; a radical-polymer izable unsaturated 

35 monomer having a sulfonic acid group such as a styrene sulfonic acid group; a quaternary ammonium salt derived from 
a methacrylic acid such as 2-hydroxy-3-methacryloxypropyl trimethylammonium chloride; and a methacrylic acid ester 
of an alcohol having a tertiary amine group such as a methacrylic acid diethylamine ester. 

[0009] Multifunctional vinyl -type monomers can also be used for the purposes of the invention. The following are 
examples of such compounds: trimethylolpropane trimethacrylate, pentaerythritol tri methacrylate, ethylene glycol 
40 dimethacrylate. tetraethylene glycol dimethacrylate, polyethylene glycol dimethacrylate. 1 ,4-butanediol dimethacrylate, 
1,6- hexanediol dimethacrylate, neopentyl glycol dimethacrylate, trimethylolpropane trioxyethyl methacrylate, tris- (2- 
hydroxyethyl) isocyanurate dimethacrylate. tris- (2 -hydroxyethyl) isocyanurate trimethacrylate. polydimethylsiloxane 
capped with styryl groups having divinylbenzene groups on both terminals, or similar silicone compounds having 
unsaturated groups. 

45 [001 0] The carbosiloxane dendrimer which is component (B) is represented by the following formula: 



[001 1 ] The following are preferred examples of the radical -polymerizable organic group Y: an acryloxymethyl group, 
3-acryloxypropyl group, a methacryloxym ethyl group, a 3-methacryloxypropyl group, a 4-vinylphenyl group, a 3-vinyl- 



50 
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phenyl group, a 4-(2-propenyl) phenyl group, a 3-(2-propenyl) phenyl group, a 2-(4-vinylphenyl) ethyl group, a 2-(3-v.nyl- 
phenyl) ethyl group, a vinyl group, an allyl group, a methallyl group, and a 5-hexenyl group. 

[0012] R 1 is an alkyl group or an aryl group having 1 to 1 0 carbon atoms, where the alkyl group can be a methyl group, 
an ethyl group, a propyl group, a butyl group, a pentyl group, an isopropyl group, an isobutyl group, a cvcloperrtyl group, 
or a cyclohexy. group: and the aryl group can be a phenyl group or a naphthyl group Most P re,e ^ e h ar ^.^ n y ' 
and phenyl group, with the methyl group most preferable. X' is a silylalkyl group wh.ch ,s represented by the following 
formula when / is equal to one: 




20 



25 



30 



where R 2 is an alkylene group having 2 to 10 carbon atoms, such as an ethylene group, a propylene group, a butylene 
group a hexylene group, or similar linear alkylene group; a methyl methylene group, a methyl ethylene groip a 1- 
methyl pentylene group, a 1 ,4-dimethylbutylene group, or a similar branched alkylene group. The most preferable are 
ethylene methyl Xylene, hexylene. 1 - methyl pentylene and 1 dimethyl butylene. R 3 represents an alkyl group hav- 
ing 1 to 10 carbon atoms, such as methyl, ethyl, propyl, butyl, and isopropyl groups. R is the same as defined above. 
X'*' is a hydrogen atom, an alkyl group having 1 to 10 carbon atoms, an aryl group, or the s.lylalkyl group at / = .+1 . a 
is an integer from 0 to 3. and / is an integer from 1 to 10 shows the generation count which is the number of repetitions 

tOOTSr^FofeSmJe. when the generation count is one. the catbosiloxane dendrimer can be expressed by the first 
general formula shown below, where Y. R 1 . R 2 and R 3 are the same as defined above. R is a hydrogen atom or the 
same as R 1 - a 1 is the same as a'. Preferably the total average number of OR 3 -groups in one molecule is within a range 
of 0 to 7. When the generation count is 2. the carbosiloxane dendrimer can be expressed by the second general formula 
shown below where Y. R 1 , R 2 , R 3 and R 12 are the same as defined above; a 1 and a 2 are the a of the specified gen- 
eration Preferably the total average number of OR 3 -groups in one molecule is within a range of 0 to 25. In the case 
where the generation count is 3. the cartoosiloxane dendrimer is represented by the third general formula shown below, 
where Y, R'.tf.R 3 and R 12 are the same as defined above; a' . a 2 and a 3 are the a' of the specrf.ed generation. Pref- 
erably the total average number of OF^-groups in one molecule is wHhin a range of 0 to 79. 
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Y — Si- 0- ■ Si-R 2 - Si-(o- Si-R 12 ) 



R 1 
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[0014] A carbosiloxane dendrimer of the present invention which contains a radical -polymerizable organic group can 
be represented by the following average structural formulae: 



<fH 3 

CH 2 =C— (jJ— O-CsIVsr 
O 



CH 8 
CH 3 \ 



/ <fH 3 N 
r+O—Sir-CHj, 



CH fl /3 



35 



<pH 3 

O 



<pH 8 / <pH 3 

CH 3 \ CH 3 Ja j 



40 



45 



CH 2 =CH-C— 
O 



CH 3 

O-CaHe-Sr-fo-St^Hc-s 
CH 3 



r+o-si- 



•CH 3 



CH* /3 J 



so 
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CH 3 

H 2 C==C— C— O-CaHs-Srf-O— 
O 



Si-C 2 H4-Si- 
CH 3 



CH 3 
O— Si— CH 3 
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35 



CH S 

H 2 C=C— JjJ— O-CaHs-si- 
O 



<fH 8 (j)CH a 
CH S 




40 



45 



CH 2 




<pH 3 / <pH 3 \ 
O— SirCzH^-SiJo—Si— H J 



CH a 



CH 3 



/3 
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[0015] The carbosiloxane dendrimer can be manufactured in accordance with the procedure for manufacturing a 
branched siloxane-silalkylene disclosed in Japanese Patent Application Hei 9-1 71 154. For example, it can be produced 
by subjecting to a hydrosilylation reaction an organosilicon compound which contains a silicon-bonded hydrogen atom 
55 represented by the following general formula: 



9 
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and an organosilicon compound which contains an alkenyl group. In the above formula, the organosilicon compound 
can be represented by 3-methacryloxypropyl tris- (dimethylsiloxy) silane, 3-acryloxypropyl tris-(dimethylsiloxy) silane. 
and 4-vinylphenyl tris (dimethylsiloxy) silane. The organosilicon compound which contains an alkenyl group can be rep- 
resented by vinyl tris-(trimethylsiloxy) silane, vinyl tris-(dimethylphenylsiloxy) silane, and 5-hexenyl tris- (trimethylsiloxy) 
silane. The hydrosilylation reaction is conducted in the presence of a chloroplatinic acid, a platinum vinylsiloxane com- 
plex, or similar transition metal catalyst. 

[001 6] It is preferred that in the vinyl-type polymer of the present invention which contains a dendrimer structure, the 
polymerization ratio of components (A) and (B), in terms of the weight ratio of (A) to (B), be within a range of 0:100 to 
99.9:0. 1 , and preferably within a range of 1 :99 to 99:1 . A ratio of (A) to (B) components of 0:100 means that the com- 
pound becomes a homopolymer of component, (B). 

[001 7] The vinyl-type polymer contains a carbosiloxane dendrimer structure and this polymer may be obtained either 
by copolymerizing components (A) and (B), or by polymerizing component (B) alone. Polymerization can be radical 
polymerization or ion polymerization, however radical polymerization is preferable. The polymerization can be per- 
formed by causing a reaction between components (A) and (B) in a solution for 3 to 20 hours in the presence of a radical 
initiator at a temperature of 50°C to 150°C. A solvent suitable for this purpose is hexane. octane, decane, cyclohexane, 
or similar aliphatic hydrocarbon; benzene, toluene, xylene, or similar aromatic hydrocarbon; diethyl ether, dibutyl ether, 
tetrahydrofuran, dioxane, or similar ethers; acetone, methylethyl ketone, methylisobutyl ketone, di-isobutyl ketone, or 
similar ketones; methyl acetate, ethyl acetate, butyl acetate, isobutyi acetate, or similar esters; methanol, ethanol, iso- 
propyl alcohol, butanol, or similar alcohols; octamethylcyclotetrasiloxane. decamethylcyclopentasiloxane. hexamethyl- 
disiloxane. octamethyltrisiloxane, or similar organosiloxane oligomer. A radical initiator may be any compound known in 
the art for conventional radical-polymerization reactions. Specific examples of such radical initiators are 2.2'-azobis 
(isobutyronitrile), 2,2'-azobis (2-methylbutyronitrile), 2,2'-azobis (2,4-dimethylvaleronitrile) or similar azobis compounds; 
benzoyl peroxide, lauroyl peroxide, tert-butyl peroxy benzoate. tert-butyl peroxy-2-ethyl hexanoate. or similar organic 
peroxide. These radical initiators can be used individually or in a combination of two or more. It is preferred that the rad- 
ical initiators be used in an amount of 0.1 to 5 parts by weight per 100 parts by weight of the components (A) and (B). 
A chain transfer agent can be added. The chain transfer agent can be 2-mercapto ethanol, butyl mercaptan. n-dodecyl 
mercaptan 3-mercaptopropyl trimethoxysilane. a polydimethylsiloxane having a mercaptopropyl group or similar mer- 
capto compound; methylene chloride, chloroform, carbon tetrachloride, butyl bromide, 3-chloropropyl trimethoxysilane, 
or similar halogenated compound. In the manufacture of the vinyl-type polymer of the present invention, it is preferred 
that after polymerization, the residual non-reacted vinyl monomer be removed by heating under vacuum conditions. 
[0018] To facilitate compounding of the cosmetic raw material, it is preferred that the number-average molecular 
weight of the vinyl polymer which contains a carbosiloxane dendrimer, be selected within the range of 3.000 to 
2,000,000, preferably between 5,000 and 800,000. It may have a liquid, gum, paste, solid, powder, or other form. Pref- 
erable forms are solutions formed by diluting in solvents, a dispersion, or a powder. 

[001 9] In accordance with another embodiment of the invention, the cosmetic raw material of the invention may be a 
dispersion of a vinyl-type polymer having a carbosiloxane dendrimer structure in its side molecular chain, in a liquid 
such as a silicone oil, an organic oil, an alcohol, or water. 

[0020] The vinyl-type polymer having a carbosiloxane dendrimer structure in its side molecular chain, in this embod- 
iment is the same as the one described above. The liquid may be a silicone oil, an organic oil, an alcohol, or water. The 
silicone oil may be a dimethylpolysiloxane having both molecular terminals capped with trimethylsiloxy groups, a copol- 
ymer of methylphenylsiloxane and dimethylsiloxane having both molecular terminals capped with trimethylsiloxy 
groups, a copolymer of methyl -3,3,3-trifluoropropylsiloxane and dimethylsiloxane having both molecular terminals 
capped with trimethylsiloxy groups, or similar linear non-reactive silicone oils, as well as hexamethylcyclotrisiloxane, 
octamethylcyclotetrasiloxane. decamethylcyclopentasiloxane, dodecamethylcyclohexasiloxane, or a similar cyclic com- 
pound. In addition to non-reactive silicone oils, modified polysiloxanes having functional groups such as silanol groups, 
amino groups, and polyether groups on the terminals or in the side molecular chains can be employed. 
[0021] The organic oils can be liquid paraffin, isoparaffin, hexyl laurate, isopropyl myristate. myristil myristate, cetyl 
myristate, 2-octyl dodecyl myristate; isopropyl palmitate, 2-ethylhexyl palmitate, butyl stearate, decyl oleate, 2-octyldo- 
decyl oleate. myristil lactate, cetyl lactate, lanolin acetate, stearic alcohol, cetostearic alcohol, oleic alcohol, avocado oil. 
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almond oil, olive oil. cacao oil, jojoba oil, gum oil. sunflower oil, soybean oil, camellia oil. squalane. castor oil. mink oil. 
cotton seed oil, coconut oil. egg yolk oil. beef tallow, lard, polypropylene glycol monooleate, neopentyl glycol 2-ethylhex- 
anoate. or similar glycol ester oil; triglyceryl isostearate, coconut oil fatty acid triglyceride, or similar polyhydric alcohol 
ester oil; polyoxyethylene lauryl ether, polyoxypropylene cetyl ether, or similar polyoxyalkylene ether. 
5 [0022] The alcohol can be of any type suitable for use in conjunction with a cosmetic raw material. For example, it can 
be methanol, ethanol, butanol, isopropanol or similar lower alcohols. A solution or dispersion of the alcohol should have 
a viscosity within the range of 10 to 10 9 mPa at 25°C. For improving sense of use properties in a cosmetic product, the 
viscosity should be within the range of 100 to 5 x 10 8 mPa • s. 

[0023] The solutions and dispersions can be easily prepared by mixing the vinyl-type polymer having a carbosiloxane 

w dendrimer structure, with a silicone oil, an organic oil. an alcohol, or water. The liquids can be present in the stage of 
polymerization of the vinyl-type polymer having a carbosiloxane dendrimer structure. In that case, the residual unre- 
ached vinyl monomer should be completely removed by heat-treating the solution or dispersion under normal or 
reduced pressure. In the case of a dispersion, dispersity of the vinyl-type polymer can be improved by adding a surface- 
active agent. Such an agent can be hexylbenzene sulfonic acid, octylbenzene sulfonic acid, decylbenzene sulfonic acid. 

is dodecylbenzene sulfonic acid, cetylbenzene sulfonic acid, myristilbenzene sulfonic acid, or anionic surfactants of 
sodium salts of these acids; octyltrimethyl ammonium hydroxide, dodecyltrimethyl ammonium hydroxide, hexadecyltri- 
methyl ammonium hydroxide, octyl dimethy benzyl ammonium hydroxide, decyl dimethylbenzyl ammonium hydroxide, 
dioctadecyl dimethyl ammonium hydroxide, beef tallow trimethyl ammonium hydroxide, coconut oil trimethyl ammonium 
hydroxide, or similar cationic surface-active agent; polyoxyalkylene aikyl ether, polyoxyalkylene alkyl phenol, polyoxy- 

20 alkylene alkyl ester, polyoxyalkylene sorbitol ester, polyethylene glycol, polypropylene glycol, ethylene oxide adduct of 
diethylene glycol trimethyl nonanol, and polyester-type nonionic surface-active agents, as well as mixtures. Further- 
more, the solvents and dispersions can be combined with iron oxide suitable for use with cosmetic products, or similar 
pigment, as well as zinc oxide, titanium oxide, silicon oxide, mica, talc or similar powered inorganic oxides. It is preferred 
that in the dispersion, an average diameter of particles of the vinyl-type polymer be within a range of 0.001 to 100 |um, 

25 preferably between 0.01 and 50 urn. This is because beyond the recommended range, a cosmetic product mixed with 
the emulsion will not have a sufficiently good feel to the skin or to the touch, as well as sufficient rubbing properties and 
pleasant sensation. 

[0024] It is preferred that the vinyl-type polymer contained in the dispersion or solution have a concentration within a 
range of 0.1 to 95 wt %, preferably between 5 and 85 wt %. However, for ease of handling and compounding, the range 

30 should preferably be between 10 and 75 wt %. 

[0025] Since the cosmetic raw material of the present invention possesses excellent compounding stability with 
regard to cosmetic products, pleasant sensation of use, and since it imparts protective properties to the surface, it is 
suitable for use as a raw material for the preparation of cosmetic products. When this cosmetic raw material is used 
especially in skin-care products, it does not produce any unpleasant sensations, it demonstrates water repellent prop- 

35 erties. it possesses excellent gas and moisture permeability, it is not sticky, and it imparts a refreshing feeling. Further- 
more, when the cosmetic raw material is used in conjunction with hair cosmetics, it imparts water repellent properties 
and hair-setting properties to hair. Thus, the raw material is suitable for use with both skin-care cosmetics and hair-care 
cosmetics. 

[0026] The cosmetic products of the present invention are composed of the cosmetic raw material in combination with 
40 another cosmetic raw material. In the context of the present invention, the term "cosmetic product" that contains the 
cosmetic raw material of the present invention includes all kinds of cosmetics. Reference to "cosmetic products which 
contain the cosmetic raw material" of the invention is not limited to specific types of cosmetic products or cosmetic raw 
materials. For example, the cosmetic products which relate to skin-care may be soap, body shampoo, facial cleanser, 
or similar cleaning cosmetic, cosmetic water, cream, milky cream cleanser, packs, or similar basic cosmetics, face pow- 
45 der, foundation or similar base make-up, lipstick, rouge, eye shadow, eyeliner, mascara, or similar eye make-up, nail 
polish or similar manicure related product, hair removal cream, shaving lotion, antiperspirant, lotion with sun protection, 
or other specific cosmetics, perfume, cologne, or similar aromatic cosmetics. Examples of hair cosmetics are: sham- 
poo, hair rinse, hair treatments, permanent wave agents, hair styling material, hair growing agents, hair nutrients, and 
hair dyes, etc. Furthermore, cosmetic products include toothpaste and substances for the bath. 
so [0027] The cosmetics may be water-based solutions, oil-based solutions, creams, foams, semi-solids, or powders. In 
addition, they may be in spray form. 

[0028] The cosmetic products of the invention consist of the cosmetic raw materials listed above in combination with 
other raw materials. Such other raw materials may be avocado oil, almond oil, olive oil, cacao oil, beef tallow, gum oil, 
wheat germ oil, sunflower oil, turtle oil, camellia oil, castor oil, grape seed oil, macademia nut oil, mink oil, egg yolk oil, 
55 vegetable wax, coconut oil, rosehip oil, or similar fats or oils; carnauba wax, candelilla wax, whale wax. jojoba oil wax, 
montan wax, bee wax, lanolin wax, or similar waxes; liquid paraffin, petrolatum, paraffin, ceresin wax, microcrystalline 
wax. squalane, or similar hydrocarbons; lauric acid, myristic acid, palmitic acid, stearic acid, oleic acid, behenic acid, 
undecylic acid, oxystearic acid, linoleic acid, linolenic acid, synthetic fatty acids, or similar higher aliphatic acids; ethyl 
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10 



15 



20 



25 



alcoho.. isopropy, alcohol, laury. alcohol, cety. ale oho, 

ho., lanolyl aicohol. hydrogenated lanolyl alcohol. *^jJ°^^ < J2S^^op«^ myristate. linoleic 
a.cohols : cholesterol, dihydrocholesterol. myUSte. decy. oleate. 2- 

fatty acid isopropyl ester, hexyl laurate. mynstyl ^^ at f:^' XtSxanoatV cetyl palmrtate. glyceryl trimyristate. 
oSldodecy. oleate. hexytdecy. dimethyl triortanoate'cety. lactate, 

caprylic/capric acid triglyceride, propylene glycol ^^^ r ^^^^^,^^enB^.p^- 
myristyl lactate, di-isostearyl maleate. or s.m.lar fatty acd "^f^^^^^JL^ or similar moisture 
ethylene glycol, sodium pyrrolidone carboxylate^ ^J'Ti^J^'SSS STSUSTmSb of N-acyl tfuiamic add. 
retaining agents; higher aliphatic acid soaps^ salts ^'J e ^ agents. cationic surface- 

sudace-active agents such as salts ^^!SS^ iSSS or SarTpe amphotenc surface agents, pol- 
active agents, betaine type, am.no acd type. ,m f f ^ ne ^ pe - ™J ar nonionic surface-active agents; dye materials 
yhydric alcohol ester type, ethylene ox,de condensate type or sundu _non.on.c s ^ ^ 

such as iron oxide or similar colored facial cosmet *^ octamethyltetra- 
cosmetJcs. mica. talc, carte, or sim.lar dye ™*»?**Z^^^ oil. trimethy. silicic 

cyciositaxane. decamethylcylopentas.loxan€ |i P^^"^^^^^^^ ac id salt, arabic gum. traga- 
acid, or similar silicone type materials. P^^^JSSfiS 5y*l5 pUlidone. poly (metha) acrylic 
canth gum. pectin, agar-agar. case.n, starch xanthan gum po^ ^ * J^to acid vinyl ^ resin , or sim- 

acid or its salts, poly (metha) acrylic aad ester or ^^^^^^'^i^ agents arS-aging agents, 
ilar macromolecules. The other cosmetc matenal may anti 

% to hair and skin, whereas the rubber-like parties -mpart a eehng of softness J^J*^ * , be used 
the solid silicone rubber partic.es are advantageous «v eas , of ^^^PJJJi 0 .2 to S^wt %. Resinous 
in an amount of 0. 1 to 99 parts by weight of the cosmetc product preferably wrth.n rang ^ 
solid silicone partc.es can be prexfuced ^ 

hydrolysis. Rubber-like solid sihcone particles can be P^ uc ed by ^^'"^ composition is 

sin and then grinding the cross-linked product J" "J^f-J^^ S^SSEmi n.no^ A 

subjected to cross-linking after disperse .t .n «^ ^XeSng rubber-like solid silicone particles in 

suspension of rubber-like solid s,l.cone particles can ^P^^^^^Sw dispersing them in water, 
water with the use of a surface-active agent, and by cross-l.nk.ng *e ^« a £^£ raw materials of the present 

uum-type kneader. 
EXAMPLES 

,00311 The invent - be further described » <X r-**- e»n£es ^^^Si^S IS 

45 described below. 

Prnprrti ~ Qf tbfi yipybty pfi PalymeiS having caibo siloyg nP dPnrlrimer stows 

1. Molecular Weight 

[00321 Mo.ecu.ar weight was measured by means of gel permeation chromatography (GPC). Results of the measure- 
S I SS as a number-average mofecular weight referenced to polystyrene. 

2. Water- Repellant Properties 
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urement instrument, a product of Kyowa Kaimen Chemical Co., Ltd. 

3. Oxygen Permeability 

5 [0034] Oxygen permeability was measured under conditions of 23°C, humidity 0%, and 5% oxygen concentration by 
means of an oxygen permeability test procedure specified by JISK-7126 (Japanese Industrial Standard). Measure- 
ments were carried out by means of an oxygen permeation tester which was a product of Modern Control Company, 
Model 10/50. A sample of the polymer was in the form of a specimen with a coating film surface area of 50 cm 2 . Meas- 
ured value P of permeability was represented as 10 10 of the oxygen permeation coefficient in the units of 

10 cm 3 • cm/(cm 2 • sec • mm Hg). 

4. Glass Transition Point (Tg) 

[0035] This characteristic was measured by means of Differential Scanning Calorimetry (DSC). 

15 

Methods of Evaluating Cosmetic Products 

1 . Adhesiveness 

20 [0036] Each member of a panel of 10 people rubbed a cosmetic product into their wrist using their fingers, and then 
bent their wrists back and forth. After repeating the wrist-bending movement 50 times, the residual amount of the cos- 
metic product that adhered to the wrist was evaluated by touch. The symbol O was used to designate that 8 to 10 
panel members felt that the cosmetic product had adhered to the wrist; symbol a was used to designate that 4 to 7 
panel members felt that the cosmetic product had adhered to the wrist; and symbol X was used to designate that less 

25 than 3 panel members felt that the cosmetic product had adhered to the wrist. 

2. Speed of Drying 

[0037] Each member of a panel of 10 people rubbed a cosmetic product over the back of the hand with their fingers, 
30 and then a relative comparison of the speed of drying was conducted for the cosmetic products. The symbol O was 
used to designate that 8 to 10 panel members felt that the cosmetic product dried fast; the symbol a was used to des- 
ignate that 4 to 7 panel members felt that the cosmetic product dried fast; and the symbol X was used to designate that 
less than 3 panel members felt that the cosmetic product dried fast. 

35 3. Water- Repellant Properties 

[0038] Each member of a panel of 1 0 people rubbed a cosmetic product into the back of their wrists using their fingers, 
and then the back of the hand was washed with a liquid soap and wiped with a towel. A water drop was then applied, 
and water-repel lant properties were judged by observing the spreading of the drop. The symbol O used to desig- 
40 nate that 8 to 10 panel members felt that that the drop had spread out: the symbol a was used to designate that 4 to 7 
panel members felt that the drop had spread out; and the symbol X was used to designate that less than 3 panel mem- 
bers felt that the drop had spread out. 

4. Hair-Setting Holding Properties 

45 

[0039] After the hair was curled, it was treated with a spray, and a panel of 1 0 people evaluated the curl-holding prop- 
erties after holding a wet towel on the hair for 5 min. The symbol O was used t0 designate that 8 to 10 panel members 
felt that the curls were stable; the symbol a was used to designate that 4 to 7 panel members felt that the curls were 
stable; and the symbol X was used to designate that less than 3 panel members felt that the curls were stable. 

50 

Practical Example 1 

[0040] A flask filled with nitrogen and equipped with a stirrer was loaded with 30 parts by weight of a carbosiloxane 
dendrimer of the formula given below and with 4O0 parts by weight of a cyclic dimethylpolysiloxane (pentamer). After 
55 the components had been mixed. 1 .0 part by weight of a radical polymerization initiator (V-601 , a product of Wako Pure 
Chemical Industries Co., Ltd.) was added and mixed. The mixture was stirred with heating at 80° and then held for 6 
hours. The obtained polymer dispersion turned white. This polymer dispersion produced an odor of unreacted methyl 
methacrylate. The methyl methacrylate odor was eliminated after the low-molecular- weight substances and the cyclic 
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dimethyl silicone (pentamer). having a combined contents of about 200 parts by weight were removed from the poly- 
mTr dispersion by treating it for 30 min at a temperature below 140' C under a reduced pressure of 10 mm Hgjnterms 
S non^S te components, the yield of the polymer was 95 wt. %. A cyclic dimethyl sil.cone pentamer was added, and 
a Zersion of v£y.-type polymer having a carbosiloxane dendrimer structure wfth 20 wt. % non-vo.a ..e components 

(A)}- Properties of Cosmetic Raw Materia. (A) are shown ,n Table 1. 



CH 2 =CH~C— O-CaHe-Si-JO— S 
O 



Practical Example 2 

r0041] A flask filled with nitrogen and equipped with a stirrer was loaded with the following components: 30 parts by 
wefoh ^ of VhecartoSoxane dendrimer used in Practical Example 1; 45 parts by weight of methyl methaaylate; 25 parte 
bTwe <£l erf n acrylate; and 200 parts by weight of toluene. After the components had been moced 10 part by 
w^taWoTaradiSlpolymeriza^ 

^^5bSrfii» stirred with heating at 80' and then held for 5 hours. The obtained polymer ^per^on was 
coStsT Aft^h^ low r molecular-weight substances and the toluene, having a combined content of about 1 50 parte by 
w*M were removed by treating the polymer for 30 min at a temperature of 100'C under a reduced pressure o^ 
Zn thp3urtTiTbieSed to re-precipitation with methanol and was purified and dried. The obtamed polymer was 
around tc Valine p?wder^S. mS. In terms of weight, the yie.d of the polymer was 92 wt. %. This polymer was diluted 
Sa eye.* c3Scone (pentamer). whereby a solution having 20 wt. % concentration of a v.ny.-type polymer w,^ 
r2^2S^S2^3aSl^ siucture was produced {Cosmetic Raw Material (B)}. Properties of Cosmefc Raw Matena. 
(B) are shown in Table 1 . 

Practical Example 3 

T00421 A flask filled with nitrogen and equipped with a stirrer was loaded with the following components: 1 5 parts by 
wSS of ie carbosLane derlmer used in Practical Example 1 ; 42 parts by weight of n-butyl methacrytete; 20 parte 
EfSnhtof methacrvlic acid- and 400 parts by weight of ethanol. After the components had been m.xed. 1 .0 part by 

mSd The Sure was stirred with heating at 80- and then retained for 5 hours. The obtamed copolymer soluton was 
hSi^fter removal of the ethanol. the product was treated for 10 min at 150»C and 10 mm Hg. whereby meodor 
wSSmlnatS n terms of the theoretical contents of non-volatile components, the yield of the polymer was 96 wt % 

wheXa S-Wpe polymer solution having 20 wt. % concentration of non-volatile components was produced {Cos- 
metic Raw Material (C)}. Properties of Cosmetic Raw Material (C) are shown in Table 1 . 

Practical Example 4 

HHW31 A flask filled with nitrogen and equipped with a stirrer was loaded with the following components: 1 5 parts by 
weTghLf*^ 

by weight ^methacrvlic acid; and 200 parte by weight of ethanol. After the components had been m xed .0 _par by 
wS of a radical polymerization initiator (V-601 . a product of Wako Pure Chemical lndustr.es Co., LW.) was added and 
mS T^e SSu e was stirred with heating at 80" and then retained for 5 hours. The obtained copolymer solution was 
SnSnld w^ 23 parte by weight of Methanol amine added at room temperature. The solut,on was subjected to re^ re- 
wThexane and after sufficient purification and drying, the obtained polymer was ground to a fine powder ,n 
a bSTterms of weight, the yield of the polymer was 92 wt. %. This polymer was diluted w.th ethanol. whereby a 
L ^ % solution o?a viny.-*pe polymer having a carbosiloxane dendrimer structure was produced {Cosmetic Raw 
Material (D)}. Properties of Cosmetic Raw Material (D) are shown in Table 1. 
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Comparative Example 1 

[0044] A 20 wt. % solution of a vinyl-type polymer {Cosmetic Raw Material (E)} was prepared by the same method as 
in Practical Example 1 , with the exception that 30 parts by weight of the organopolysiloxane of the formula given below 
were used instead of 30 parts by weight of the carbosiloxane dendrimer used in Practical Example 1 . Properties of Cos- 
metic Raw Material (E) are shown in Table 1 . 

CH S /^A ? Hs 

CH 2 =C— <j!— o— CsHrj-iji-oj-Si-CHs 

O \CH 3 /25CH3 



20 Comparative Example 2 



[0045] A solution having a 20 wt. % concentration of a vinyl-type polymer {Cosmetic Raw Material (F)} was prepared 
by the same method as in Practical Example 1 , with the exception that 30 parts by weight of an organopolysiloxane of 
the formula given below were used instead of 30 parts by weight of the carbosiloxane dendrimer used in Practical 
25 Example 1 . Properties of Cosmetic Raw Material (F) are shown in Table 1 . 



30 




Comparative Example 3 



[0046] A vinyl-type polymer was prepared by the same method as in Practical Example 1 , with the exception that 30 
parts by weight of methyl methacrylate were used instead of 30 parts by weight of the carbosiloxane dendrimer used in 
Practical Example 1 . It was impossible, however, to dissolve the obtained polymer in the cyclic dimethyl silicone (pen- 
tamer). 
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Table 1 





Practic al 
Example 1 


Practic al 
Example 2 


Practic al 
Example 3 


Practic al 
Example 4 


Comparativ e 
Example 1 


Comparativ e 
Example 2 


Cosmetic 
Raw Material 


(A) 


(B) 


(C) 


(D) 


(E) 


(F) 


Molecular 
Weight 


23000 


15300 


24500 


25800 


23700 


24300 


Water- Repel- 
lant Proper- 
ties ( °C) 


107 


107 


107 


107 


101 


105 
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Practic al 
Example 1 


Practic al 
Example 2 


Practic al 
Example 3 


Practic at 
Example 4 


Comparativ e 
Example 1 


Comparativ e 
Example 2 


Oxygen Per- 
meation (P) 

Tg(°C) 


5.8 
20 


4.9 
20 


3.4 
30 


3.7 

i - 


0.6 
23 


1.5 
25 



10 



15 



20 



25 



30 



Practical Example 5 - Lipstick 

t 0047] Amixturewaspreparedfro^^ 

y,po,ysi.oxane having trimethy.si.oxy groups ™^^ a '^ mixing the com- 

of liquid lanolin. 3.8 parts by weight of castor al. and , JSol an anti-oxidant. 0.1 parts 

Comparative Example 4 - Lipstick 

evaluation are shown in Table 2. 
Comparative Example 5 - Lipstick 

evaluation are shown in Table 2. 



Table 2 
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Practical Example 5 


Comparative Example 4 


Comparative Example 5 


Ease of rubbing 


O 


O 

A 


A 

" o 


Non-tackiness 
Moisture 


O 
O 


o 


X 


Resistance to Color Transfer 


O 


X 


o 


Adhesiveness 


O 


A 


X 


Speed of Drying 


O 


X 


r X 



Practical Example 6 - Mascara 

mascara were evaluated. The results of the evaluation are shown in Table 3. 
Comparative Example 6 - Mascara 

10051] A mascara was prepared by the same method as in Practical Example 6 with the exception that 62 parts by 
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weight of a 20 wt. % solution of a trimethylsiloxy silicic acid (Me 3 Si0 1/2 :Si0 2 = 1.5:1.0) were used instead of 62 parts 
by weight of Cosmetic Raw Material (B). The properties of the mascara were evaluated. The results of the evaluation 
are shown in Table 3. 

5 Comparative Example 7 - Mascara 

[0052] A mascara was prepared by the same method as in Practical Example 6, with the exception that Cosmetic Raw 
Material (E) was used instead of Cosmetic Raw Material (B). The mascara properties were evaluated. The results of 
the evaluation are shown in Table 3. 



Table 3 





Practical Example 6 


Comparative Example 6 


Comparative Example 7 


Ease of applying 


O 


X 


O 


Property to Curl 


O 


A 


A 


Adhesiveness 


O 


X 


A 


Speed of Drying 


O 


X 


X 


Water-Repellant Properties 


o 


A 


O 



Practical Example 7 - Nail Polish for Manicure 



25 [0053] A uniform mixture was prepared from 40 parts by weight of Cosmetic Raw Material (C). 15 parts by weight of 
nitrocellulose. 5 parts by weight of sucrose acetate isobutylate, 5 parts by weight of acetyl tributyl citrate, 2 parts by 
weight of camphor, 5 parts by weight of ethyl acetate, 10 parts by weight of butyl acetate, 1 7 parts by weight of toluene, 
1 part by weight of an organic bentonite, and 1 part by weight of a pigment. The mixture was loaded into a container 
and a nail polish for manicure was prepared. Properties of the obtained product were evaluated. The results of the eval- 

30 uation are shown in Table 4. 

Comparative Example 8 - Nail Polish for Manicure 

[0054] A nail polish for manicure was prepared by the same method as in Practical Example 7 with the exception that 
35 Cosmetic Raw Material (E) was used instead of Cosmetic Raw Material (C). The nail polish was evaluated. The results 
of the evaluation are shown in Table 4. 

Comparative Example 9 - Nail Polish for Manicure 

40 [0055] A nail polish for manicure was prepared by the same method as in Practical Example 7 with the exception that 
Cosmetic Raw Material (F) was used instead of Cosmetic Raw Material (C). The nail polish was evaluated. The results 
of the evaluation are shown in Table 4. 



45 Table 4 





Practical Example 7 


Comparative Example 8 


Comparative Example 9 


Ease of rubbing 


O 


A 


A 


Smoothness of the film 


O 


X 


o 


Adhesiveness 


O 


A 


X 


Speed of Drying 


A 


X 


A 


Water-Repellant Properties 


o 


O 


A 



Practical Example 8 - Skin Cream Cosmetic Product 

[0056] A Henschel™ mixer was loaded with 15 parts by weight of Cosmetic Raw Material (A). 2 parts by weight of 
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silicone-treated titanium oxide powder 10 parte by ^ weigh! dim ethylpolysiloxane having trimethyteiloxy 
ootyl p-methoxy cinnamate, 12 parts by we^ht of a 20 mPa ^oo y ^ ^ ^ 6Q parts by 

groups on both molecularterminals 3 parts ^^^J^SS^L^ an appropriate amount of antiseptic 
weight of squalane, 5 parts by we.ght of glycerm 3 ^ of water . The components were sfrred 

The results are shown in Table 5. 
Practical Example 10 - Skin Cream Cosmetic Product 



10 



15 



Table 5. 



Comparative Example 1 1 - Skin Cream Cosmetic Product 



auve tAcii » ■ ■ 

20 evaluation of the properties are shown in Table 5. 
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30 




35 



40 



45 



Practical Example 9 - Shampoo 

L<* diemeno.amide. S ,*»* by < <* ^5'°^^, a 2 a qu.n«y °< pigment The ™«e 

are shown in Table 6. 

Comparative Example 1 2 - Shampoo 

^hr^ a * in Practical Example 9 with the exception that 5 parts by 
10060, A «-^S^cS^ (O. Resuts of the evalua.cn of the 
weight of Cosmetic Raw Material (E) were usea irn>i«*u 
properties are shown in Table 6. 

Comparative Example 13 - Shampoo 



50 



cic in Practical Example 9 with the exception that 5 parts by 
ties are shown in Table 6. 



55 
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Table 6 





Practical Example 9 


Comparative Example 
12 


Comparative Example 
13 


Shine and luster of hair after washing 


O 


A 


A 


Hair setting 


O 


X 


o 


Adhesiveness 


O 


A 


X 


Water-Repellant Properties 


O 


o 


A 



Practical Example 10 - Hair Spray 

15 

s [0062] 100 parts by weight of Cosmetic Raw Material (D), 50 parts by weight of ethanol. and 35 parts by weight of 
liquefied petroleum gas were cooled, mixed, and used for the preparation of an aerosol-type spray. Properties of the 
spray were evaluated. Results of the evaluation are shown in Table 7. 

20 Comparative Example 14 - Hair Spray 

[0063] A hair spray was prepared by the same method as in Practical Example 10, with the exception that Cosmetic 
Raw Material (E) was used instead of Cosmetic Raw Material (D). Properties of the spray were evaluated. Results of 
the evaluation are shown in Table 7. 

25 

Comparative Example 15 - Hair Spray 

[0064] A hair spray was prepared by the same method as in Practical Example 10, with the exception that Cosmetic 
Raw Material (F) was used instead of Cosmetic Raw Material (D). Properties of the spray were evaluated. Results of 
30 the evaluation are shown in Table 7. 



Table 7 





Practical Example 10 


Comparative Example 
14 


Comparative Example 
15 


Shine and luster of hair after wash- 
ing 


O 


o 


A 


Hair setting 


O 


X 


o 


Adhesiveness 


O 


X 


A 


Water-Repellant Properties 


O 


O 


A 



45 [0065] Since the cosmetic raw material of the invention is a solution or a dispersion prepared from a vinyl-type poly- 
mer having a carbosiloxane dendrimer in its side chain, and a liquid such as a silicone oil, an organic oil, alcohol, or 
water, it can impart excellent compounding stability, pleasant sense of use, and surface protection properties to cos- 
metic products. Thus, when a cosmetic product prepared from a cosmetic raw material of the invention is used in con- 
junction with skin cosmetics, it does not produce an unpleasant feeling, it has a good sensation of use, imparts good 

so water-repellent properties to the skin surface, and possesses excellent oxygen permeability. When it is used in conjunc- 
tion with hair cosmetics, it imparts water-repellent properties to hair and good hair-setting properties. Furthermore, the 
cosmetic products of the invention are characterized by efficiency of production when produced by the method of the 
invention. 

[0066] Other variations may be made in compounds, compositions, and methods described herein without departing 
55 from the essential features of the invention. The embodiments of the invention specifically illustrated herein are exem- 
plary only and not intended as limitations on their scope except as defined in the appended claims. 
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Claims 

1. A process for preparing a vinyl polymer having a carbosiloxane dendrimer in its side molecular chain comprising 
polymerizing: 

(A) 0 to 99.9 parts by weight of a vinyl monomer: and 

(B) 100 to 0.1 parts by weight of a carbosiloxane dendrimer which contains a radical-polymerizable organic 
group represented by the formula: 



10 



15 



Y — Sif-O—Si X 



20 



25 



where Y is a radical -polymerizable organic group, R 1 is an aryl group or an alkyl group having 1 to 10 carbon 
atoms, and X 1 is a silylaikyl group which when /=1 is represented by the formula: 



x 1 = 



(oR 3 W f 

R 2 -Si hO-Si— X 



i+1 



30 



where R 1 is the same as defined above, R? is an alkylene group with 2 to 1 0 carbon atoms, R 3 is an alkyl group 
having 1 to 10 carbon atoms, X*+ 1 is a hydrogen atom, an alkyl group having 1 to 10 carbon atoms, an aryl 
group, or said silylaikyl group at i = i+1 ; / is an integer from 1 to 10 which represents the generation of said sily- 
laikyl group, and et is an integer from 0 to 3; wherein said radical-polymerizable organic group contained in 
component (B) is selected from the group consisting of an organic group that contains a methacryiic group or 
35 an acrylic group and which is represented by the formulae: 



40 



45 



50 



55 



r 



O 

CH 2 =C — C — O — R 6 - 



and 



R 4 O 

CH 2 ==C— C-NH-R 5 — 

where R 4 is a hydrogen atom or an alkyl group, R 5 is an alkylene group having 1 to 10 carbon atoms; and 
an organic group that contains a styryl group and which is represented by the formula: 
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where Z 1 ? 6 is a hydrogen atom or an alkyl group, R 7 is* an alkyl group with 1 to 10 carbon atoms. FP is an 
alkylene group having 1 to 1 0 carbon atoms, b is an integer from 0 to 4, and c is 0 or 1 whereby if c is 0 -(R 8 ) c - 
isabond. 

A vinyl polymer having a carbosiloxane dendrimer in its side molecular chain obtainable by the process of claim 1 . 

A solution or dispersion comprising the vinyl polymer of claim 2 and a liquid selected from the group consisting of 
silicone oils, organic oils, alcohols, and water. 

Cosmetic product comprising the vinyl polymer of claim 2. 
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dendrimer structure in its side molecular chain, and a 
solution or a dispersion of a liquid such as a silicone oil, 
organic oil, alcohol, or water. 



CO 
< 



w 

CO 
CO 
O) 



CL 
LU 



Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



lOOCID: <EP 0963751 A3_l_> 



EP 0 963 751 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 11 1480 



DO CUMENTS CONSIDERED TO BE RELEVANT 

v " — ■ I -.. ujhArA nnrvonhaie. 



Category 



|P.X 



Citation ol document with indication, where appropriate, 
of relevant p—»«"»»* 



DATABASE HCA [Online] 
CHEMICAL ABSTRACTS SERVICE, Columbus, 
Ohio, US; 

abstract no- 96DOo, 

22 February 1999 (1999-02-22) 

XP002 147286 

I 3p S n a 00153O A (TORAY DOW CORNING 

SILICONE CO LTD) 

6 January 1999 (1999-91-06) 

cd 2 740 037 A (RHONE POULENC CHIMIE) 
25 April 1997 (1997-04-25) 
* page 1, line 1 - line 7 * 
formula I * 
line 30 - line 31 
line 11 - line 15 
line 19 - line 20 
line 32 - line 35 
line 4 - line 8 * 
line 25 * 
line 29 - line 30 



Relevant 
toolaim 



CLASSIFICATION OF THE 
APPLICATION (mtCI.6) 



1-4 



A61K7/GG 

CO8F23O/08 

C08F29Q/66 



1-4 



* page 1» 

* page 1, 



page 2, 
page 3, 
page 4, 
page 5» 
page 5, 
page 5, 
examples * 



* 
* 



TECHNICAL FI£U» 
SEARCHED (lnt.O.6) 



A61K 
C08F 



The present search report has been drawn up for all claims 

- — ~ ["" ** D*e ol c 

Mae* of mmateh 



BERLIN 

CATEGORY OF CfTED DOCUMENTS 



UW lw *v~™" I 

22 Septenfcer 2000 | Koepfner, W 



X perooularty relevant if taken «joc* 
y SStol-rly relevant if oonawd w*h 

doeufnertoftheaame category 
A : teohnotogicai background 
O • non-written draolotura 
p : intifmediata document 



another 



or prim** u«ie*iylnd 
E ' aariiar pab»rrt oooument but p**a»heo on, or 

* «ft»r the Sinfl date 
n dooumant o*»d in tha applioabon 
L i dooumant sited foe other reasons 
iTmemeer'tfi^ oermependina 

U nMWlf 



2 



£ P 0 963 751 A3 



I" - X9,V6nfer,hepU,posao '«'ormatioa 



EP 9 * 11 1480 

search repo* 

— ■ . — — . ■•otjon. 

« 2740037 I ----- N0NE ^ 

' NONE 



™S PAGE BLANK 



Ma *ginau a 



